Elevated glucose alters A23187-induced release of arachidonic acid from porcine aortic endothelial cells by enhancing reacylation.
Cultured porcine aortic endothelial cells were conditioned in normal (5.2 mM) and elevated (15.6 mM) glucose, prelabeled with [14C]arachidonic acid and stimulated with ionophore A23187. Elevated glucose cultures released less radiolabeled products and less [14C]arachidonic acid. Analysis of cellular lipids revealed that elevated glucose reduced net loss of radiolabel from diacylphosphatidylethanolamine, did not affect early phosphatidylinositol hydrolysis, and increased net loss from diacylphosphatidylcholine and alkenylacylphosphatidylethanolamine. Uptake of radiolabel upon stimulation was examined to measure the role of reacylation on the diminished net release of radiolabel in elevated glucose cultures. Enhanced acylation of [3H]arachidonic acid into cellular lipids, especially PI, was observed in stimulated and resting cultures with elevated glucose. Further, pretreatment of the cultures with an acyltransferase inhibitor, thimerosal, prior to A23187 stimulation in radiolabeled cultures, abolished the effects of glucose on eicosanoid and arachidonic acid release. Differences in the ionophore-induced net loss of radiolabel from diacylphosphatidylethanolamine and phosphatidylinositol of the two glucose treatments were diminished by thimerosal exposure, while net loss of radiolabel from diacylphosphatidylcholine and alkenylacylphosphatidylethanolamine were unaffected. The data indicate that elevated glucose alters deacylation and enhances reacylation of arachidonic acid into endothelial cells and particularly into phosphatidylinositol. Enhanced reacylation may explain some of the altered lipid pathways that have been observed in experiments that elevate glucose concentrations or involve diabetes.